INTRODUCTION
Next generation spaceborne Synthetic Aperture Radar (SAR) has to meet higher requirements for spatial and radiometric resolution, as well as coverage. This is conditioned by the success of the current SAR systems promoting the evolution of SAR and boosting the performance requirements for fu ture systems. High resolution/wide swath performance ten dency is recognized nearly independently of the application area which can be seen from several study programs initi ated by space agencies and dedicated to future SAR systems.
A review of several ongoing studies shows that a promis ing candidate for the next generation SAR is a multi-channel radar utilizing digital beam-forming (DBF) techniques [1] , [2] which allows to overcome the fundamental high resolu tion/wide swath limitations of the conventional SAR systems [3] .
A prototype of the next generation Multi-Modal Radar System (MMRS) -a reconfigurable DBF radar demonstrator -is described in this paper. The purpose of this paper is to present the MMRS prototype system, consider its hardware configuration, and introduce advanced concepts to be experi mentally verified with its help.
The paper starts with an introduction of the MMRS demonstrator design which is followed by a description of 978-1-4673-1159-5/12/$31.00 ©2012 IEEE 1541 its operational hardware and a calibration block configura tions. Afterwards, concepts to be demonstrated using the radar are considered. The paper concludes with a summary.
DIGITAL BEAM-FORMING DEMONSTRATOR
An architecture of a modular reconfigurable multi-channel DBF radar demonstrator operating at multiple frequency bands is depicted in Figure l . The system is based on the cPCI form-factor and configured to X-band operation using two transmit and four receive channels. This is the basic configuration intended to be used for first functionality tests, while the demonstrator will later be extended to more than eight independent receive channels and at least four transmit channels.
The desired complex chirp signal is synthesized using an Arbitrary Waveform Generator (AWG) and up-converted to the X-Band using an RF mixer and an analog signal generator The radar system end-to-end calibration block is schemat ically depicted in Figure 2 . This functional block, imple mented in hardware, is integrated into a compact box embed ded into the radar demonstrator enabling an easy end-to-end system calibration by a simple electronic switching of signal paths without any hardware disassembling. The integration of the calibration block into the demonstrator is done by con necting the outputs of the DBF radar labeled in Figure 1 by letters A-F with the corresponding inputs of the calibration [7] . In addition, certain effects observed in such systems can also be studied, among others, the impact of the reflector surface shape and possible deformations on the DBF performance [8] , frequency dependent effects [6] and the influence of specific antenna parameters on DBF radar characteristics.
Multiple-Input Multiple-Output radar
Another advanced concept to be experimentally investigated and verified is the Multiple-Input Multiple-Output (MIMO) DBF radar [9] . The MIMO radar can make use of orthogo nal waveforms obtained using, e.g. , the novel Orthogonal Fre quency Division Multiplexing (OFDM) scheme [10] . These orthogonal waveforms are simultaneously transmitted using multiple transmit channels while their echoes are later ac quired using multiple digital receive channels (Figure 4 (b) ).
Thus, the MIMO radar incorporates advanced features in ad dition to High-Resolution Wide-Swath (HRWS) SAR imag ing [11] offering improved imaging performance, and mak ing it possible to acquire more information about targets. The purpose of the MMRS demonstrator is to experimentally ver ify, e.g. , the use of the OFDM chirp scheme [9] as well as to 1543 demonstrate the high potential of MIMO imaging systems for future spaceborne remote sensing applications.
CONCLUSION
A modular reconfigurable DBF radar demonstrator was con sidered in this paper. Its operational hardware and calibration block were presented and discussed. Advanced concepts to be studied and experimentally verified using this demonstra tor were considered.
The configuration of the radar demonstrator can be ex 
